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1. INTRODUCTION 
 
This Preliminary Water and Sewer Basis of design report and related design have been developed in 
accordance with the current City of Scottsdale Design Standards & Policies Manual. It provides 
preliminary engineering analysis and assessment of the required water and sanitary sewer services 
for the proposed multifamily development.  
 
The site consists of two developed parcels, with a total area of 0.480 acres, located at 6902 & 6908 
E 1st Ave, Scottsdale, AZ 85251 (APNs 130-11-055 & 130-11-056). The property is bounded by 69th 
Street on the west, 1st Avenue on the south, an alley on the north and a vacant lot on the east side. 
The parcels are located within the Scottsdale Q.S. 16-44 and are being a part of previously 
approved plat – Taylors Addition, recorded in book 22 of maps, page 3, MCR, being a portion of the 
NE ¼ of the NW ¼ of the NE ¼ Section 27, Township 2 North, Range 4 East of the Gila and Salt River 
Base and Meridian, Maricopa County, Arizona.  
Refer to Appendix A-1 – Vicinity Map.   
 
The proposed multifamily project will consist of six townhomes (three stories) with common walls 
and shared driveway access on the east side. New site improvements include new site walls for 
privacy, paving, and landscape.  
 
Preliminary and final plats are being prepared as a part of the project development, subject to the 
City of Scottsdale review and approval. The plat shows location and area of each building and 
common elements in the community.   
 

The site is located within the City of Scottsdale water and sewer service area. There are existing 12" 
DIP and 8” water mains that run in 69th Street. Another 6” CIP runs in 1st Avenue and it is connected 
to the 8” main in 69th Street. There is also an existing 4” DIP in the Alley running along the north 
property line. New services for the project are proposed to be connected to the 8” main in 69th 
Street.  
There is an existing 8” PVC sanitary sewer main in the Alley. New sanitary sewer service and new 
manhole are proposed to connect to this 8” main. 
Existing sewer service taps located in the Alley are noted to be permanently capped at the property 
line and abandoned. Water meters and services to be removed by City staff upon payment of 
abandonment fees. 
 
 
 

2. DOMESTIC WATER AND FIRE SUPPRESSION SYSTEM 
 
Each residence of the Fleetwood 6 Townhomes will be serviced by a separate domestic water service tapped 
off the existing 8” water main in 69th Street. Fire sprinklers for each residence will be fed off the domestic 
water service. All existing water services not used for the site will be required to be removed per the City of 
Scottsdale requirements.  
 
Existing 4” water line in the alley along the northern frontage of the project will be replaced with a new 6” 
water line. 



Water & Sewer Basis of Design Report           Page 3 LDG 
Fleetwood 6 Townhomes Project #1805133 

 

The fire hydrant coverage for this site is provided by an existing fire hydrant located at the southeast 
property corner of 69th Street and 1st Avenue. This hydrant is approximately 238-feet from the most remote 
portion of the buildings. Fire hydrant coverage around the building is in accordance with the City of 
Scottsdale Design Standards & Polices Manual requirements. Water demand calculations are provided in 
Appendix A-2. Hydrant fire flow test is provided in Appendix A-6. 

 
 
 
3. SANITARY SEWER SYSTEM 
 
New 8" sewer main is proposed to run in the common driveway serving the community. The 8” line will 
discharge into the existing 8” public sewer main in the Alley along the north property line. New manhole will 
be required to be installed at the point of the connection to the existing sewer main. Each townhome 
residence is serviced by a separate 4" service line. The sewer services are sized per IPC based on 256 
anticipated plumbing fixture units from the site. Minimum slope of 2% will be used for the 4" services. 
Minimum slope of 1% will be used for the 8" line.      
 
We have calculated that the peak daily discharge from this development will be 3.75 gpm. In our opinion the 
portion of 8” public sewer line that this site discharges to has an adequate capacity.  
 
We have also estimated the sewer discharge from the site using The City of Scottsdale Design Standards & 
Polices Manual. The average daily flow was estimated at 0. 001857 cfs. The peak discharge was calculated by 
increasing the average daily flow by a factor of 4.5, which is a total of 0.00836 cfs. Using Manning’s 
Equation, we calculated that the proposed 8-inch sewer line at a minimum of 1.0% have a velocity of 3.81 
fps flowing at depth to diameter ration of d/D=0.65 with a capacity of 0.91 cfs. Refer to Sanitary Sewer 
System Design Calculations in Appendix A-4.   
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4. REFERENCES 
 

• City of Scottsdale Design Standards & Policies Manual. 
 

• 2015 International Fire Code, Appendix B, Fire Flow Requirements for Buildings. 
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APPENDIX A-1 
Vicinity Map 
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APPENDIX A-2 
Water System Design Calculations 

 
RESIDENTIAL 
 
Number of units: 6 

Average day demand per dwelling unit:  185.3 

Average day demand:    6 x 185.3 = 1,112 gpd (0.772 gpm) 

 

Maximum daily peaking factor:  2.0 

Maximum daily demand per dwelling unit: 370.60 gpd 

Maximum day demand: 6 x 370.60 = 2,224 gpd (1.544 gpm) 

 

Peak hour demand factor:  4.5 

Peak hour demand per dwelling unit:  833.85 gpd 

Peak hour demand: 6 x 833.85 = 5,003 gpd (3.474 gpm) 

 

FIRE FLOW DEMAND 
 
Building Area = 13,418 sf,   Construction Type = V-B,     Required Fire Flow = 3,000 gpm 

Per 2015 International Fire Code, Appendix B, Section B105.2, up to a 75% reduction in the fire flow can 

be approved if an approved automatic sprinkler system is installed. The resulting fire flow shall not be 

less than the required minimum of 1,500 gpm. We are using a fire flow of 1,500 gpm since the 75% 

reduction would result in a fire flow less than the minimum required fire flow. 

Fire hydrant flow test shall be submitted with the fire sprinkler design. 

 

TOTAL SITE DEMAND 
 
Fire flow demand (see demand calculation above):  1,500 gpm 

Peak hour demand + Fire Flow Demand 3.47 + 1,500 = 1,504 gpm 
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APPENDIX A-3 
Sanitary Sewer System Design Calculations 

 
 

Manning’s Formula 
 

8” Pipe Flowing at depth to diameter ratio d/D=0.65 
 

  Capacity     Velocity  

 ASR
n

Q ***
49.1

2
1

3
2

=       2
1

3
2

**
49.1

SR
n

Q =  

 

  n = 0.013     n = 0.013 
  R = 0.16667     R = 0.1921 
  A = 0.3490     S = 0.001 ft/ft 
  S = 0.001 ft/ft     
 

  Q = 0.91 cfs     V = 3.81 fps 
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Sewer Demand Calculations  
 

Average daily flow 
Number of Units: 6 
Average day demand per dwelling unit:  200 
Average day demand:  6 x 200 = 1,200 gpd 

 
Total average daily flow: 1,200 gpd = 0.001857 cfs 
 
 
 
Peak daily flow 
0.001857 cfs x 4.5 = 0.00836 cfs or 3.75 gpm 
 
4" service lines are connected to an 8" sewer line that is connected to the existing 8" public sewer main. 
 
Capacity of 8" sewer line is 0.91 cfs > Peak Demand of 0.00836 cfs 
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APPENDIX A-4 

 
Conceptual Private Water and Sanitary Sewer 

Layout 
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APPENDIX A-5 
 

City of Scottsdale Water and Sewer Map 
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APPENDIX A-6 
 

Hydrant Fire Flow Test Report 
 
 
 

 

  
 
 
 
 
 
 
 
 
 
 
 



HYDRANT FLOW TEST REPORT 

Project Name:    
Project Address:      
Client Project No.: 
Arizona Flow Testing Project No.:   
Flow Test Permit No.: 
Date and time flow test conducted: 
Data is current and reliable until:   
Conducted by:   
Witnessed by:    

Fleetwood 6 
69th Street & 1st Avenue, Scottsdale, Arizona, 85251    
Not Provided 
18429 
C56826 
December 6, 2018 at 7:40 AM 
June 6, 2019 
Floyd Vaughan 
Ray Padilla –City of Scottsdale-Inspector (602-541-0586) 

Raw Test Data Data with 10% Safety Factor 

Static Pressure:   80.0 PSI  Static Pressure: 72.0 PSI 
(Measured in pounds per square inch) (Measured in pounds per square inch)  

Residual Pressure:  70.0 PSI Residual Pressure:  62.0 PSI  
(Measured in pounds per square inch) (Measured in pounds per square inch) 

Pitot Pressure:  17.0 PSI 
(Measured in pounds per square inch) 

Distance between hydrants:   Approx. 560 Feet 
Diffuser Orifice Diameter: One 4-inch Hose Monster 
(Measured in inches) Main size:     Not Provided 

Coefficient of Diffuser:  .7875 

Flowing GPM:       1,550 GPM Flowing GPM: 1,550 GPM 
(Measured in gallons per minute)  

GPM @ 20 PSI:  4,079 GPM GPM @ 20 PSI: 3,776 GPM 

Flow Test Location North 

 

Project Site 
69th Street & 1st 

Avenue 

Flow Fire Hydrant 

Pressure Fire Hydrant 

North 69th Street East Main Street 

Scottsdale requires a 
maximum Static 

Pressure of 72 PSI 

for AFES Design. 

East 1st Avenue 

        GRANTHAM DESIGN, LLC.
                 FIRE PROTECTION DESIGN & CONSULTING

3312 EAST ISABELLA AVENUE, MESA, ARIZONA 85204
PHONE: (480) 232-3601   EMAIL: FPPLANS@GMAIL.COM

http://www.azflowtest.com/

